Five new ursane-type triterpenoids 1-5, and one new oleanane-type triterpenoids 7 were isolated from the MeOH extract of the aerial parts of Maytenus diversifolia. Their structures were elucidated by analyzing spectroscopic data and chemical transformation. Compounds 3 and 5 exhibited significant lethal activity in the brine shrimp lethality test (BST).
Compound 1 was obtained as a colorless solid and its molecular formula C 30 H 46 O 4 was assigned by high resolution-electron ionization-MS (HR-EI-MS) at m/z 470. The IR spectrum showed absorption bands at 3447, 2872, 1697, and 1651 cm -1 ascribable to hydroxyl and carboxylic groups, and a conjugated ketone moiety, respectively. The NMR spectrum (Table 1) were resembled to those of 3-hydroxy-11-oxours-12-en-18-oic acid [13] , but the H-3 signal at  H 3.59 in a 1 H NMR was observed as a broad singlet and showed a nuclear Overhauser and exchange spectroscopy (NOESY) correlation to the H 3 -24 signal at  H 0.88, indicating that the hydroxyl group at the C-3 position took an  axial configuration. Oxidation of 1 afforded 3,4-dioxo-urosolic acid (6) [14] . Thus the structure of compound 1 was elucidated as 3-hydroxy-11-oxours-12-en-28-oic acid.
Compound 2 was obtained as a colorless powder and its molecular formula was assigned as C 30 H 48 O 3 due to HR-EI-MS at m/z 456. The IR absorption bands at 3412 cm -1 and 1655 cm -1 indicated a presence of a hydroxyl group and a conjugated ketone, respectively. The 1 H and 13 C NMR (Table 1 ) spectra showed signals due to six tertiary methyl groups ( H 0.84, 0.87, 0.96, 1.17, 1.18, 1.32 each s), a secondary methyl group [ H 0.84 (d, J = 6.3 Hz)], a oxymethine [ H 3.42 (dd, J = 2.7, 2.5 Hz),  C 75.8 (C-3)], an oxymethylene [ H 3.72 (dd, J = 10.7, 3.2 Hz) and 3.62 (dd, J = 10.7, 6.0 Hz),  C 65.9 (C-30)], and a conjugated ketone [ C 200 (C-11), 164.3 (C-13) and 130.7 (C-12)]. These spectroscopic data suggested that 2 was a ursane-type triterpenoid. Analyses of the 2D NMR data (H-H COSY, HMQC and HMBC) gave us the plain structure 2, in which two hydroxyl groups were bonded to C-3 and C-30, respectively. Acetylation of 2 gave rise to a diacetate ( H 2.06 and 2.05), which confirmed a presence of two hydroxyl groups. The hydroxyl group should take an axial orientation due to small J values (2.7, 2.5 Hz) of H-3 and NOE (H-3/H 3 -24). These spectroscopic data allowed us to assign 2 as 3-hydroxy-11-oxours-12-en-30-ol.
Compound 3 had the same molecular formula as that of 2 and its 1 H NMR data were very similar to those of 2 except for the H-3 signal with a large J value resonating at  H 3.23 Hz (dd, J = 11.5, 4.9 Hz). Comparing with a small J value for H-3 in 2, H-3 in 3 should be in -axial. This was supported by NOEs between H-3 and H-1 at  H 1.77, and H 3 -23 at  H 0.81. These spectroscopic data could assign 3 to be 3-hydroxy-11-oxours-12-en-30-ol. Compound 4 was obtained as a colorless solid and its molecular formula was assigned as C 30 H 46 O 3 due to HR-EI-MS at m/z 454. The IR absorption bands at 3412, 1701 and 1655 cm -1 indicated a presence of a hydroxyl group, a carbonyl function and a conjugated ketone, respectively. Its 1 H NMR spectroscopic data were very similar to those of 2 and 3 except missing the carbinol signal typical to H-3. The 13 C NMR ( Table 1) showed an additional ketone signal at  C 217.1 but lacked the oxygen-bearing methine signal corresponding to C-3. The presence of the carbonyl group at the C-3 position was moreover substantiated by the HMBC from the C-3 signal to H-1 at  H 1.43, H 3 -24 at  H 1.07, and 1.10 at  H H 3 -24. The other 2D NMR (H-H COSY, HMBC and NOESY) data supported the structure of 4. Thus compound 4 was represented as 311-dioxours-12-en-30-ol.
Compound 5 was obtained as a colorless solid and its molecular formula was assigned as C 30 H 48 O 3 due to HR-EI-MS at m/z 456. The IR spectrum of 5 displayed absorption bands at 3374 and 1698 cm -1 due to hydroxyl groups and a carbonyl function, respectively. The NMR data of 5 showed the presence of five tertiary methyl groups at  H 1.04, 1.05, 1.09, 1.07, 1.11 and one secondary methyl groups at  H 0.85 (d, J = 6.3 Hz) as well as of two oxymethylenes [ H 3.23 and 3.55 (each, d, J = 11.0 Hz);  C 69.6 (C-28), and  H 3.58 and 3.73 (each d, J = 10.7, 6.0 Hz);  C 66.3 (C-30)]. The EI-MS spectrum of 5 showed prominent retro-Diels-Alder fragment peaks at m/z 205 and 250, indicating two fragments containing two hydroxyl groups and one carbonyl group, respectively ( Figure 2 ) [15] . The HMBC was applied to determine the positions of the carbonyl group and two hydroxyl groups. The carbonyl ketone was located at the C-3 position due to the HMBC of the carbonyl signal at  C 217.8 to H-2 at  H 2.39 and 2.54, and H 3 -23 and H 3 -24 at  H 1.05 and 1.09. In addition, the C-30 and C-28 positions were found to occupy two hydroxyl groups by HMBC correlations as shown in Figure 2 . On the basis of these spectroscopic data, compound 5 was elucidated as 3-oxours-12-en-28,30-diol.
Compound 7 had a molecular formula C 30 H 46 O 5 which was determined by HR-EI-MS at m/z 486, indicating eight degrees of unsaturation. Its IR spectrum revealed the presence of hydroxyl group and a -lactone at 3431 and 1771 cm -1 , respectively. The NMR data of 7 showed the presence of six tertiary methyl groups at  H 0.86, 0.96, 1.01, 1.03, 1.07 and 1.15 (each s), a set of oxymethylene signal resonating at  H 3.45 and 3.58 (each, d, J = 11.0 Hz) and  C 65.7 as well as the signals at  H 3.03 (dd, J = 3.9, 1.8 Hz) and 3.02 (d, J = 3.9 Hz) and  C 52.9 (C-12) and 57.0 (C-11), assignable to an epoxide moiety. These spectroscopic data disclosed that 7 was closely related to 3-hydroxy-11,12-epoxyolean-28,13-olide (10) [16] . However, the NMR data of 7 lacked signal corresponding to one tertiary methyl but contained an extra oxymethylene signal that was absent in 10. This difference indicated that one of seven tertiary methyl groups existing in 10 was oxidized to the oxymethylene in 7. This was clarified by analysis of HMBC. The HMBC detected a correlation between the H 3 -29 signal at  H 1.01 between the oxymethylene signal at  C 65.7, thereby suggesting that the C30-Me was converted to the hydroxyl methyl. Thus the plain structure of 7 turned out to be 3-dihydroxy-11,12epoxy-olean-28,13-olide.  The axial orientation of the hydroxyl group at the C-3 position was evident due to the fact that H-3 at  H 3.46 showed a broad singlet with small J values. In addition, the relative configuration of 7 was elucidated by analysis of NOESY as depicted in Figure 3 . Accordingly, the structure of 7 was represented as 3dihydroxy-11,12-epoxy-olean-28,13-olide.
We have utilized the brine shrimp (Artemia salina) lethality test (BST) as a preliminary bioassay for screening plant extracts and natural products [7, 8] , because BST had a positive correlation to cytotoxicity and/or pesticidal activity [17, 18] . All the compounds 1-9 isolated in the present study were assessed by BST. As results, Compounds 3 and 5 exhibited significant lethal activity (3: IC 50 = 0.33 g/mL, 5: IC 50 = 14.5 g/mL). The other triterpenes, however, showed no lethal activity at 100 g/mL. Since a number of triterpenoids are reported to show promise as antineoplastic agents
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Isolation and purification:
The dried aerial parts (900 g) of M. diversifolia were powdered and extracted with MeOH (10 L) at room temperature for two weeks. The MeOH was concentrated in vacuo to give a brown oily residue (80 g), which was separated by CC on silica gel using a linear gradient solvent system (100% hexane to 100% EtOAc) to yield thirteen fractions according to TLC analysis. Fraction 7 (1.3 g) was subjected to reversed-phase chromatography on a Lobar CC RP-18 with MeOH-H 2 O-AcOH (5:1:0.5) to give eleven fractions. The sixth fraction (320 mg) was purified by CC on silica gel (230-400 mesh) eluting with CHCl 3acetone (6:1) to yield compounds 1 (17 mg), 7 (5 mg) and 6 (6 mg). The seventh fraction (50 mg) was separated by CC on silica gel (230-400 mesh) using CHCl 3 -MeOH (29:1) to give compound 4 (5.2 mg). Fraction 8 (2.3 g) was subjected to CC on Sephadex LH-20 with MeOH followed by silica gel CC with benzene-EtOH (14:1) to afford compound 5 (13 mg). Fraction 9 (1.2g) was separated by CC on silica gel eluting with CHCl 3 -acetone-MeOH (30:1:1) to give six fractions. The fifth fraction (374 mg) was subjected to preparative TLC with hexane-EtOAc (1:4) to yield compound 2 (16 mg) and 3 (5.2 mg), whereas compound 9 (5.2 mg) was obtained from the fraction 6 (450 mg) by preparative TLC with CHCl 3 -MeOH-AcOH (10:1:0.5). Fraction 10 was subjected to Sephadex LH-20 CC with MeOH followed by preparative TLC with EtOAc to give compound 7 (2.5 mg) and 8 (3 mg) 3-Hydroxy-11-oxours-12-en-28-oic acid ( 
